A simple procedure with a new selective culture medium for the isolation of the suspected etiological agent of Lyme disease from ticks is described. Live ticks (Ixodes dammini) were ground with a mortar and pestle, and the suspensions were inoculated into a selective and nonselective medium. The selective medium, which contained kanamycin and 5-fluorouracil, yielded positive spirochete cultures from 100% of the pooled ticks and from 79% of the single tick specimens. The isolation rate for the nonselective medium was 0% from the tick pools and 58% from the single tick specimens.
Lyme disease is a systemic illness characterized by a distinctive skin lesion (erythema chronicum migrans) often followed by neurological, cardiac, or arthritic complications or any combination of the three (7, 8, 10) . A spirochete, thought to be the etiological agent of Lyme disease, has been recovered from ticks (Ixodes dammini and Ixodes ricinus) (1, 4) and from patients with Lyme disease (3, 9) . The spirochete was recovered from ticks by inoculation of the isolated midgut into a modified Kelly medium (4). The problems with this procedure are that dissection of the tick to remove the midgut is a tedious and time-consuming procedure which limits the number of ticks that can be tested, and overgrowth by contaminating bacteria often occurs. Our solutions to these problems were to shorten the time required for the preparation of an inoculum by grinding the whole tick with a mortar and pestle and to use a selective medium to prevent overgrowth of bacterial contaminants.
Culture media. Various modifications of Kelly medium (5) have been used to grow the Lyme disease spirochete. We used the BSK medium described by Barbour et al. (1) . (BSK is a term used by the authors who described the medium. In their original paper describing this medium, BSK is the only term used. BSK medium is a modification of "fortified Kelly medium" described by Stoenner et al. [11] .) BSK medium was prepared with the following: 900 ml of double-distilled water, 100 ml of lOx Connaught Medical Research Laboratories 1066 liquid medium with glutamine (6) concentration of 6%. The selective medium BSK-K5, was prepared by adding kanamycin (Bristol Laboratories, Syracuse, N.Y.) and 5-fluorouracil (Roche Laboratories, Nutley, N.J.) to the BSK medium in a final concentration of 8 and 230 ,ug/ml, respectively. The final pH of the medium was 7.7 after all ingredients were added. The selective and nonselective media were prepared from the same batch of BSK medium and dispensed into plastic, screw-cap tissue culture tubes (13 by 100 mm; Falcon no. 2027; Oxnard, Calif.) in a volume of 6.6 ml per tube leaving an air space of 16 mm above the top of the medium. The amount of air space in the tube appears to have an effect on growth of the spirochete.
Medium sensitivity: BSK-K5 versus BSK. We compared BSK-K5 medium with BSK medium and found that both media supported growth of approximately one Lyme disease spirochete, strain B31 (1), which was detectable within 10 days after inoculation. We also found that spirochete growth was detectable in both media from approximately 13 spirochetes within 7 days and 130 spirochetes within 4 days after inoculation. All initial detectable growth was observed within 10 days of inoculation, even though all cultures were examined periodically for 21 days.
Tick suspensions. I. dammini was collected from lower vegetation in Monmouth County, N.J., during October and November 1982. Ticks were placed in 1-dram (ca. 60-g) screw-cap vials, one tick per vial, with approximately 0.5 ml of 70% isopropanol. The vial was swirled for 3 or 4 s, and the ticks were removed and dried on sterile gauze squares. Live ticks were placed in a small sterile mortar containing 0.5 ml of BSK broth and ground with a pestle. Additional BSK medium was added to increase the volume to 2.0 ml for the pooled tick specimens and to 1.0 ml for the single tick specimens. A total of 7 suspensions was prepared from pooled ticks (five ticks per pool), and 19 suspensions were prepared from single ticks.
Cultivation procedure. A pooled tick suspension (0.2 ml) or 0.1 ml of a single tick suspension was inoculated into J. CLIN. MICROBIOL. We chose not to examine the cultures after 13 days based on our results from the medium sensitivity study. All isolates strongly reacted (4+) to a monoclonal fluorescent antibody specific for the Lyme disease spirochete, strain B31, kindly supplied by Alan G. Barbour (2), Rocky Mountain Laboratories, Hamilton, Mont. All isolates were successfully subcultured to BSK medium for maintenance of the individual strains in the stock collection.
Growth of the Lyme disease spirochete was detected in BSK-K5 medium within 3 to 6 days with six (85.7%) of the seven pooled tick specimens and within 9 days for the remaining specimen, resulting in a recovery rate of 100% (Table 1) . No growth of the Lyme disease spirochete was detected in the BSK medium; however, growth of bacterial contaminants did occur in all of the tubes of BSK medium within 3 to 6 days after inoculation. The early appearance of bacterial growth may have inhibited the Lyme disease spirochete in the BSK medium. Stock cultures of the Lyme disease spirochete, which were inoculated into BSK and BSK-K5 media as controls, grew equally well in both media within 3 days.
In a second experiment, the Lyme disease spirochete was isolated within 3 to 6 days from 10 of the 19 single tick specimens in BSK-K5 medium and from 6 of the 19 single tick specimens in BSK medium. The spirochete was isolated from five additional specimens within 9 to 13 days in both the BSK and BSK-K5 media. Therefore, the recovery rate of the spirochete from single tick specimens was 79% in the BSK-K5 medium and 58% in the BSK medium. This difference was not significant (P = 0.148, Fishers exact test); however, the difference in the recovery rate of the spirochete from BSK-K5 medium compared with the BSK medium was significant when the pooled tick results were combined with the single tick results (P= 0.00171, Fishers exact test). In no instance was the spirochete recovered from BSK medium but not from BSK-K5 medium. The pH of the media was 7.0 to 7.7 after spirochete recovery, as indicated by the phenol red indicator present in the Connaught Medical Research Laboratories 1066 component of the medium.
Although the rate of bacterial contamination was less with the single tick specimens compared with the pooled tick specimens, it was still a problem. Growth of bacterial contaminants occurred within 6 days in the BSK medium with 42% of the single tick specimens, whereas 0% were contaminated in BSK-K5 medium.
Our findings indicate that (i) grinding I. dammini ticks with a mortar and pestle is a suitable method for the preparation of suspensions for the isolation of the Lyme disease spirochete, and (ii) the BSK-K5 medium is superior to the BSK medium for the isolation of the Lyme disease spirochete from pooled or single tick specimens because it prevents overgrowth by bacterial contaminants, yet it supports the growth of the Lyme disease spirochete as well as the BSK medium.
The selective medium, BSK-K5, was developed for isolating the Lyme disease spirochete from contaminated material such as ticks. However, the use of this medium could be extended into the clinical laboratory for isolating the spirochete from patient material (i.e., skin biopsies, blood, and cerebral spinal fluid) which have accidentally become contaminated.
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